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(54) PLANT STATE VISUAUZED SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the minor 
abnormality occurrence event even in an operation 
situation where an abnormality alarm is not generated, to 
supply a process state corresponding to the situation 

and to support the situation judgment of an operator by i i| 

pro^rfding a specified abnormality judgment processing ^ 7^, j — rzzL 

part, a knowledge data base and a transmission route f 3 ^ , J 

estimation part. | ' ^ ^ 

SOLUTION: An input processing part 31^ j g .^^pprj^':'^..'' ^ : :.|.. 

observation signal in a plant 1. The abnormality judgment ! ^ if 1 

processing part 4 periodically judges whether the f L— J "^ ^ > ■ .1 ] 

observation signal is deviated from a pian value or not. I ^ | \ 

The knowledge data base 5 stores a constant causal J 

relation between the observation signals and information 
whether the causal relation is the relation through the 
characteristics of various control systems and interlock 
in the plant 1 and the various units single bodies 
constituting the plant 1 or not. The transmission route 
estimation part 6 estimates an abnormal transmission 

route by using stored causal relation information when the observation signal is judged to be 
deviated from the plan value. A state display part 7 displays the estimated transmission route 
on a display means. 
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^it ^ X ^ ffl I ^ T ^ ism* ^ « s r 

4^ ^ w ^ <!: > h tt^ Rfli^b vx ir A. 

^t^im'^^^mmmmm^^mfx. m^mm^^m 

^;l^i^^^tu^M;S^11-§-^ ^ hb^lfaf ^ C t f- J: y ^ 

> ^ - p -i? j&<iE^ [zsfef^ L r L ^ ^ :6v^;^^^ ^ fij^-r -5 -r 
^fc fcMt ^*fj^|g^ ^ f^lBtiitl^a^vasf- ^ y < X u 

>httsgpra^bvxi^A. 

X. mB^MT=-^-<--XirM§|^<*(7>^Nttifc^^MIB 
tl««^fflS<:t>Pfi^tBlt$-t±^i:^f=. HtFlB*^«^ 



*^=^7b^^¥Wfcf fj^r ^ c t ^ t#«fe <i: f -Slf ^31 2 IBiE 

tii^«8] B?rf3::^^> h4*filWiifb>'X-T-A(^)ifti^ 

^ B#P^1^ I z ^ p ^i; >7 m f c r ^' X t;^ u fz* jj^ 

It it r -g) ii^ JI 2 IBttO) 3^ ^ > h S Bj S-f b V X -T- A . 

[it*3l9] m^^^y-y ht^JSRriifbvXT^A(D4^^ 
^^gPiZfcU^T. MIB**fi^^5«S|SfCfcNt^^jHje;|| 

^^f^^tmz^uv^m\zx'f'i:^'yv^^mz.mLW^ 
izmTskLx. zf^>\-P^xa>^rf^mt^i^mti.xBm^ 

Wtt^m^m^ offiKa>:;:#^=^>httSgpr«'fb^XTF 
[iS^ili 2] b5^:^^> h^®witfbi>xi-A(D^ 

mLir^t^tmz^ n'm-^^i^m^^t^^itL.xi^hy=y 

> htJ|iiE^*^SiriB*^ti^^;Iija5f-^Slt'51^;|i|j5SII^ 
[000 1] 

m:Z^^''^h\z^Hhmmim'S:mmm\zmmi.x. ^0 
mtmm^mnt i.xm^m\zmmir^y3>his!mit 



(3) 



n^^Q-Z 8 8 5 12 



to OO 2] 

E*a«J ^ V X -x It «^ -C t ^ ^ . 

[0 0 0 3] ^tzM^mzit. ffllBSM^itStvXT^j^J: 

t-m-^izit. ^(om^i^t-mR^^miznmLxmmji 

[0 0 0 4J :i(o:ztt^i^. mmmmi^:^^M.\zt'DX 
It. •mizzf^iy \-.<Dm^mRizj:t;cfzmmf^mn^mu 

m^^xx< 

it. nmt<^mu^m\z^i^xM'^^m'Pi2^\zi^^\^x 

nmmzt'^xmwtt^^. ^tz. m±Lfzm:'^<Di&x 

^^^mmm^fix^^^t^m^^^ 
izmctcmmsmm^^mizm^m-^mm^^zt^E 
Lfz^^y^ hmmmmiy::^'TA(Dmm^<^t>tixi^ 

[O O O 6] 

r-<^wmzmmLfzzfn-{i::^^m^imt^^i.a^t<m 

it. '::f^:y\-izmi^fi^(o^mt<m^^*ifzmzn^Lf- 
mfk^mmmzmmLx. ^ta^w^izftiLtzzfu^:^^ 
m^mTj^i-^iox^^j. mn<o^^Lxi^ui^m9i\z 
n^f^zf^^^ hmmy^mmmirMi^mizmi^i^tixi^ 

[0 0 0 7] ^tz. ^|g^D|g^UT7^ci:L^^;5H^rfcl^T. 

zf^^ \-o)m^m^mmi.tzmnit=Er)i^^mmLx. 
m^M^mtt^yu-^i^nj^mto^^^tyitiz^i)^ 

SI CO It ^ ^ ;M ^ ^ ^ X -T A (7) A<il ^ n T 

•&rc%. y^i^^^mtmm^t^xmmLUifHitfj: 

[0008] :^nm(^m^t^^tz.:b{t. M^^tBf- 
<^^mm<M^LXl^tSil^minm5iX^r;^X^. :/D-fe 

x^moymmmmiz^ ^)^mum'»<D$mx^^ms^^ 
^^Lx. 'tcom^izitcfzyuiixmi'^mim^m 



ZittZ^^^ 
[0 0 0 9] 

It. y'7>h\znif^nmm^^x:ts^^Atimm^ 

fz^m,'T-^^—7.t. -mmm:'^m'^^mm\z^i^xm> 
^tts h ^M:im'^\zm^mMm^tmm^m.¥— 

[0 0 10] mmm^^'K<T>mm^'e,^\^fz^m'f-^ 
ii^^mm.i^f::::ztxm^^mtm'^-thtmz. ^mm. 
L-^^mz^ ^)mnmz^mr^. 

[DDI 1] ii*Jl2^tt©iSB^fc^^:>^^>h^S8pr 

[0 0 12] mmm^tmmr-^^-:!^{z^i^j^ mm 
i^^<Dm^mmi3''i^M^^mtmmr^t^\z. mMim 

^'^mmz^i)m^miiL<Dm^tzfn'izyi.(Dmm^i^m 

nmizmmi-^. 

[0 0 13] IS^ia3iB^0^0^ico^^::f^> httl^Bj 

0 A? IE S t!)^ ^ /^)^ ^ f ij ^ ^ ^ -tr > 1^ iffSiJ ^ It r . 
i:: <i: y < X 3^ U -f ^PS:fr ^TFt- ^ C ^ <b ^ 

[0 0 14] mm\m^t^m^-^^-7.\z^i}^ mm 

^::|SSgLT[,^^?^^^i§;t)^^fiJ^LT. 

[0 0 1 5] m^m^uma:f^m\zm^zf^> h^m-^ 

mitiy7.^M.{t. BJFlBM«T=--5rK— X(=*IJ»3g^^^ 
T(7DHilfStS;l^^i-^tgS(?:)^^$iBm^-y--5i:^fz. #frlB 

m^m^'^mmiz^n^mmm^ifi'LfzmniBmcD^m 
mm t mmmmis^- 1 ^iti^mm u xmmm'^JEmzm 

mmm^Bmmznn^n^^m^mm^mm^^mz^ 
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[0 0 16] mmm^t^mr-'^^-:^\z^ij. mm 
[0 0 1 7] m^m^^m(D^BMizm:&'^3iy hikm'^ 

^ ic cfc U — P -i? A<]E«fciSft t r A^S*^ 

[oo 1 a] iiiiJifi-^^h^ia-x— djr^— xicjcy, mm 



[0 0 19] ff*Jl6fBt£(3)^0^fc^^:/^> h*^i|BT 

Bmco'f^mmmtmtmmm^t^itmmmLxmmm. 
i^o>'^m^mitLxi'^^ti^^ti^^m\^ir ^wt^n^^wn 

[00 2 1) f*3i^il7iSKcD^^fc^^:^^> htt^BT 

^mmm^miz^^^f^mm^mL.x. ^(di^^^w- 
mt^miz-oi^x^itmmmmiz^^Lx. ^<7?$g^^ 

-So 



[oca 2] li^Jl8i5«(D^ajfc^^7^'^> htR^pT 

ititi-x-xAf^. mm^mmTikmztsi^xmimBimm^i 
m'muizisif^m'^^m'^mmmtmzyav^mKx 
'r^^zfiy'^^mizmn'^Lx. mmmtm^tLx&m 

M^mimizmmt'^'f^ :^zfiy^^m\z^i\x. 
mm{zmmmt:m\fx. ^mimm(Dm:^i^<Dm^^i^m. 
t^^immiya^:^^mt^^t^\z. mmmtj:^^ 
t Lxmmmmt:m7jk-t^a 
[0 0 2 3) m^m9Bm(Dmmizg^^y^> h^B'^ 

^ mmiz tsif^^ mmm s mmn t^izz:^n^:j^m\zx 
^^:;^yi^-<^i^\zmi7ikLx. m^mtm^'^m^mi^ 
B^mmm^mz n\f^ itssm trnzmTf^t ^zit^ 

X. ^^it^mo:>m:f3m<Dm:7r:itimt^mimm^z?a 
vc^mti-^tmz. mmmum^ti^xm^t^mt^ 

[0 0 2 4] mJ^m^Qmm<ommizm^y^lyh^m^ 

rnxf-i xzfu-i^mz^TskLx. zf^>hp^x(D^m 
^mmiF^xmmmm^mi&mizmmi-^ir^ 

[0 0 2 5] tmmn^mcD^mizm^y'y^b^m^ 

'^mmz:^ifh^mmm:^y=7>\-mmm±izyn-^^ 
mx^^i^yiy-i^mzm^Lx^ y'y>i^mx<D^m 
^tjim^^m^m^mmm^mMm\zf^\f^m'^mmt 

[0 0 2 61 ^mmTnmxmm^mtimtnmzmmi'^ 
^^xyu^^mz^i^x. m7r^mm\zmMm^m(Dm 
as^-r3f^>h«fi!£iat, c.<ozf'^:yhmmm±izts 

[0 0 2 7] m^mn^m(Dmm\zm^:f^>h-^m^ 

lcoL^T. zf3>hmmm±\z-^m^^i^mm^^^ 

x^^::^zfU'^^mizm^^r^tmz. m^fe-SLMil* 

mmiti.xi^^zf^i^hmf^wm^mmmi^^^'^^m 
mznn^'fm^m t mt^mmmmm^mzts\f^m^ 
m^^MzmTT^r^zit^nmtr^o 
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[0 0 2 8] ^m^Tjkmx^mmmm^m^miz^m^^ 

"C^^^f "So 

[0 0 2 9) 

[0 0 3 0] httffipFSftvXT-Aafi. 3^ 

x<Dumi^^\zMf ^ wYmm^t t<Dnmmt^^m ^tix 
fey. 't<Dt^^^tlfzmmizs^':Sl^xm^&mmm^m^\■ 
mm^i^m^Lxi^^t'^^t^om'^^mmm^no^'^ 
m^mmmA^m^xi^'^. 
[o o 3 1 1 mmmiM^m<Dm^m^m^mm 

T^-^ 5 ^ ^ ititBM^ttiii^ij^^ 4 \zxmmm^ 

[0032] ^F^fZ. 'j5^J^fi'CRT«CDTr-f 

WL^m^. m^mm^^m&meizxw^^MzL&itm 
[0 0 3 3] ±Mmm.\z^^^m{z'oi^x^m-t 

^mti^:^'rIx2<DK'h^mm3\ZXti:^il^ :i<DAti 

mmm^^mmmzm^^t.^} « 
[0034] m2:^^>:^^9it. m-mi^mm^m^iz^ 
if^mmx. i^mi-fc^^mi^^iz^-r^tmmt^ay 

t<MBtir^t. ^<D^ (1) ■;^7Fr^t!^;!}<^?J£$^^f- 
a# I z »s u ^ ¥ij ^ T . 

[0035] I Mm-Md [ >Me— ( 1 ) 

zom^mtt. ±x(Dmmm^\zi^LxmMmz^=f 

x^i^yjizn-mxh^t^oyji^^m'^t^. 
C003 6] m3xn'^:^:fmt. B^mmm^^eizis 



it$iaii7?fey. mm^m-i'—^^—i^sizmm^tif- 

mmtt:mi'^x. m^(DBmm^^tt^r^^ . ^t- 
M4XT'^i'77^iifi. ^m^Tikmvizisii-^^m^Tr^mm 

[GO 3 7] ^^^fr. iil3li^i«'T'™^K— xcoiiJiE^ 

T% -^m^^LfctoDT'fcy. ts»e^rMi<7>@MH^* 

^7>:^^^T*itfl5£LTl^'5A^cD2ay ^^'T^.o-efe^, 
[0 0 3 8] 151^1*. h^mmm^t^mt^mAizmit 

f^l^ic^ ':)r S^bttS^f^t>"f^(t* c eh icct y . ^imm 
'S? i: c: <t 

[0O3 9] -mtLx. m^omt^mo^mmmizTjk 
jum^xum^nxi-^^o 

[0 0 4 0] AOmt^mzit^ B. C. D;6<fc^„ B 
[0 0 4 2] cc-e. M«ttSg*y^«&4|cT. S^bttlB 

A, c. E, Ft^mmizmitLtctm'^^ntztf 
^t. ^tt^ig-fbL/ctt@ic'^t\rjaTa)«Q.3i^tT^a 

5fer. ^5CDjl!l^i®^fcNt'&S*b«®a>SlilllfC:^-r J: 

mtLfc^m<D±x\zr::>i^x rya^i^^i. 3 

[00 4 3] ^ftL/r^-(t^«ISfrg5^^g^^^ 
^b^i±§^#S±-Cl^^LT. filALL.Xl^^t,<Dtf<^H 

^7?/'Sx<??±;*^La)lB^1bttl^(7>ST;S3'^^'' ^«-rc 
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[0 0 4 4] z:o>mm^±x<D^itLfz^mtz^i.xn 

[0 0 4 5] :i(Dmm^mi±. m8<D^my\^—m\z^ 
-tm^jv. rM=ij u^xtiirht^ rmt^m (p 

V (i) ) C^>±5Kt^£-S^<btt!S£DP*;U-"^>(35X^ 
— hj 13A^^. rp V C i ) ^PS'JX h (L i ST- 

rN = o ? J 16fc^b%^T. Y e s -efi rg^'-^j 17 

< i ) a)L||i(7)±;)1|^3t^^P V { i ) L I S T - 1 
[0046] :i(Dmz-^l^XY e stjii^lt. TlIST 

-^^<DP^J (j) ^^p>pv (i) ^x<Dmit^m^m 

[0 0 4 7] *^rIiri519^-^a^XN oCDli^fi. tpv 
23icM*^. YesX rpv (j) C7>:^g^$ ttt'iaS^T 

t^sl<75iD^pv (I) o:>±)rLtLxtmt^} 24^m 

too4 8j t^n. mt^23XN oX^^it^ rpv 
Hj 25^^^LT, rp V ( j ) it. P V ( i ) tie]- 

[0 0 4 9] ^fcmmexH o<Dm^izits tpv 

iitm<f)i'—zfa:>±xa:>pv^^ lo^MtLtzM^^T 
t^ScoND (M) \z^m't^^ 28*MftLT. rpis 

^Tt^«JCOND CM) iZ^mLtzmt^m^ L. I S T 

[0 0 5 0] ^^\z^ s^^ie29A^^>^^ tcond cm) \z 

mt^mmm(j>±}Zt Lxtm^Htz±x(Dm^^T 

^mCO I D^CON D CM) <J)±^,t LX^m't^^ 30 
rpv C I ) CDJi;jSi:7^c*:'5»iSS^T^ytg|<7> I L 
TM^tBlt-r'&J 3K *f>fc rM*"M+1j 32S*iaL 

rffliB rL-e-L4'ij zuzmt.\ Uts. mn^2ixNaa> 

mizit. rpV Cj) I D$M<h: LfciaS^Tt^S 



COND (M) fC^gg^-r^J 33^jg^LrM^29fCii 

it^mitAx&^ztti<m.m^^xts^). ii^7K>r>h 
x^^n^tixi^tjii^tzMz^ ^\zmm&^-( > h^ciz 

[00521 cOGfiSBSgx h(::tSEA^*tr3ti:<. 

c<D^iz. GliSS^ttffi>f;U"»'?f-3&:<, * 
^cGg(*:tM^tt^^^;u-7f|rM^?tCt^Ci:A^i^. Gff 
It^ i 1 ^ Ltzm^^T^m (COND CD ) \Z 

G(D±aEI=:f*Gm^(c(i^i:t>tr:ift»fc, ii^7hV> h^A 

[cM^o CCDfSfc. Ai: cfd:IS6'ttS<?^;t'— :::^lr7^d:<. 

[O O 5 4] C^P^UX hcfctJiijl^LT. CO 

ND C2) <r>±^ttii^mm^T^m I D : 2^^lt 
L. A<7>Ji5i£i:J£f^8aS^T«®<7> I D : Z^Um^ 

^^l-^X^ ACO±}MX^^D^M.^o Df^iisgxh 

^HXl'^tj:i\f-isb\z^ :g^l=il^7K>r > K^Dfr^-Tc ^ 

CTr. D^ii^UX hl::IBALTD(7)±;;^-efe^E^M 

B\tm&'j^h\z^^x^Hxtj:<. ^fz. m^n 
T^mt Lxi^&m^^xi^tsi^fzisbiz^ ^Xizm^^^-c 

l^h^ElZWto 

to O 5 5] ;:^fCE^I^Sgx KfcSHALT. ZOBCD 

±ij/ix&^F^M.^, Flails u X hic^^ieA^+L-c^f 
iz. :^izm^n^-(> [-^Fiz^t. "tzx. F^n^u 
ux hfc4,geA^tir*5y. la^ux h4'(7>D3^J^p> 

[0 0 5 6] c:i-e. EtFitm~~mf'B^m^)i'-y 

iz^^fzi^:>\z^ m^^7^m(D^mt.ittlzB<DJ:,^^X 
a&^Gg^So Gitm^'):^h\z{ttj:l>tK ID: 

?£f'g>i)IS^74*Sli: LT I D : 1 SSitLT, P^/K-f 
>h^DJZ^f. 

[0 0 5 7] cctr. Ef^|Bi-(D|^^t*;ll'i7;u--:/ 
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l-^fz^lZ. m^^m'fJl'—y CD. E, F) ^ I D : 3 

(om^^T^m (coND (3) ) ti^xm^Lx. 
[0 0 5 8] ^tz. B<D±mx&^mm%Y^m (co 

ND (1) ) COND (3) CO-t^im^^T^mt 

-^tzmmx. Afiit^ I D : 4<Dm^^r^m (con 

D (4) ) ^LX^a^L. A<D±m,tLX^mLfzl 
(4) CDJi3EP«^T4^Sii: LTaSf *o 

[0 0 5 9] ±u(D-m<Dmm{z^i'j . ^mt^mmn 

[GO 6 03 tj:nJzt^(Dmxlt. 1BLT^(D^it^mt<^ 

X. mT^(Dmt^mt<mm^:^tj:i\m'^ti<Si>^o 
«aicfi, ^Momt^mfy^^wm^m^L^x. r-<-c 

-So 

[006 1] mA%.nr-yl^U\t,^ 4^il*^^7|c^3It-i> 

\m^nm'^^e\'zxm^^iif^\^m^n^. ^mn^^ 

35 7 ( C « ^ ffij ^ f f C R T i| f C J; ^ -x -f X 3^ b Y ^ ^ (D 
[0 0 6 2] ^(DJ;^fc. 

j:y. m^<;)ets^gs^st!)&<3fcjt^-r^c:<t;??<nrfi^x^ 
fey. h 1 r^^^L/c*s.^ig^x. LA^^iljE 
fcqr*IftLril$ES'--tljKT^c:i:{cj:y, :/^>h£0 

[0 0 6 3] m2iijg{0ff^^(^ii:^:s2ic^y. muo 

^ a ^ ^ 7 i: b « tL T t V c 

^n(r>mfSLtitm\:i-oi^xit^ ±u%^^m<DW^mtm 



[0 0 6 5] ->x\^±.mmf^\z.^^\'^m{z.'Di^xmm't 

^-rmu^wf—^ ^-x 5 ^mi^x^ ^mt LTt^^^: 
i^<;ty. mti.xi^t^i>^±x<j>mt^m2.r^\:i 

[0 0 6 6] ^^bUTl^^^U^jbttilZ n ^ 

rzn i ^i£'fb^i±-g)^#:t)<iS5XLXl>€>;6M |gl]£L 

a i ti^xm^-thi -^lcj;y. ■^^^ibf'^^-fb^ 

[0 0 6 7] :rtfi,^\z^m^^-ui x\t^ "tmmt^mz 
^^-^'ikmt-t^mt^mtix^x. ifr^es^stt^sp 

f:iot%T. ^a>9£<b::^r^g*^A^)Tg»Wfci^?|i|f ^ct 

[0 0 6 8] m3mmmm\±m^^3K%\^)^ mnco 

[0O6 9] ^ ^\Z^>-^-nmUZlXit. SfFlEim^tt 

x^ha>xmm\t^^th. 

[0 0 7 0J 5^(C±|B«^(cJ;i><tffifc-oL^riaB^-r 

014CDi3IS3?P-"lllf^-tz>tl— ^^§&37(^)^?!IS37P 
-€iFLyc4>i7>Tr. 5fe^\ HlFfB*^tt^i^;MaJ35|zT^ 
jH^^xfe^-fb^siZa^, ^a^T^^^K-xslziaiS^ 

^mmmm^Lfzt^} t rza:6<^fbL 
[0 0 7 1 ] cc-e, mt^mz&t^mti.xi'^ui'^m 
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[0 0 7 2] 5R:^lc:4^c^a^va5 7T^f*. ^IB^ibLfc^ 

[0 0 7 3] c(;>,i;5fz. :^m3mmcommizj:^it. 
[0 0 7 4] m4mm(Drmitmi^m^izm^j. m^5<D 

[0 0 7 5] ^i^izmm^mmmm^. mtm'^^mmi 

m\^^^tzm^iz^ mi^mm^-^^-x^izmm^^ 
tcm^mmmmt. m^mikm^'f^mmssizx'^^m^ti 
fzmit^mmmt^mi^x. :/^>hif^co^is*iji^^ 

[0 0 7 6] >)i\zjLmmm\zj:.^i^miz'Di\xmBM^ 

[00 7 7] ^33^7^— ^K-X5*iiSUr, ^ 

it^^ Z a A^gJSPS C a (Dmit^iY L T fSMt* ^ COT' 
fc-6i#^fc:. -tCDMSPl^Ca^^-tirr^itLr. FT a 
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